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INTRODUCTION 
In the early 1800s, the Passenger Pigeon (Ectopistes 
migratorius) was the most abundant bird in North 
America (and perhaps the world) with a population 
size of at least 3 billion (Schorger 1955). With the 
clearing of the forests in the East and Great Lakes 
Region, food supplies and cover were depleted and the 
Pigeon population declined rapidly. Undoubtedly, 
large scale market hunting accelerated the inevitable 
decline. The population was extinct in the wild in 1900 
and the last individual died in captivity in 1914. 
The land-use changes that precipitated the demise of 
the Pigeon population signaled a period of growth and 
expansion for populations of other avian species. 
Members of the family Icteridae, particularly the Red-
winged Blackbird (Agelaius phoeniceus), Common 
Grackle (Quiscalus quiscula), and Brown-headed 
Cowbird (Molothrus ater), were especially adapted to 
the open agricultural land that replaced the forests. In 
addition, the Starling (Sturnus uulgaris), introduced 
from Europe in 1890, was also adapted exceptionally 
well to this environment and its population expanded 
rapidly. These 4 species, which often join together in 
large fall and winter roosts, have replaced the 
Passenger Pigeon as the most abundant group of birds 
in North America today. The combined overwintering 
population is at least 0.5 billion and perhaps 1 billion 
birds (Meanley and Webb 1965, Meanley and Royall 
1976) . 
Because these species roost together in large 
congregations and closely associate with agriculture, 
they have long conflicted with man's activities. These 
conflicts have increased in recent years, resulting in 
new research and management efforts to define and 
alleviate the various agricultural, nuisance, and 
health problems these birds create (Graham 1978). In 
addition, there has been increasing recognition that 
these abundant birds may have significant roles in the 
food chains and nutrient cycling of ecosystems 
(Bendell et al. 1981. Bollinger 1983, Hayes 1983) . 
An important component of these research and 
management efforts should be periodically updated, 
objective appraisals of the trends and status of 
blackbird and Starling populations in North America. 
For example, what are the impacts on populations of 
major land-use changes such as no-till farming or 
government programs to reduce acreages of row crops? 
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What impacts on populations do bird management 
programs have such as the use of chemicals to kil 1 
large numbers of roosting birds? Are increased 
conflicts between blackbirds and people in an area 
correlated with increased bird populations or are they 
caused by land-use changes, human encroachment or 
simply greater public awareness? Blackbirds and 
Starlings are heirs to the Passenger Pigeon as North 
America's most abundant birds; intelligent resource 
management dictates that we document and attempt 
to understand population changes occurring for these 
species. 
Until the advent of the annual North American 
Breeding Bird Survey (BBS) in 1966, when 585 routes 
were run in the Eastern United States and Canadian 
Provinces (Robbins and Van Velzen 1967), a means of 
estimating population trends of blackbirds and 
Starlings on a wide scale was not available . The 
survey was expanded to all contiguous 48 States and 
all 10 Canadian Provinces by 1968. Dolbeer and Stehn 
(1979) used data from the BBS to examine population 
trends of blackbirds and Starlings for 1966-76 . The 
objective of this report is to update the former report to 
cover the period, 1966-81. The report provides a 
summary of significant population changes that have 
apparently occurred in the 16-year period . Although 
the report provides some discussion on possible 
causative factors of a few of the recorded changes, its 
primary purpose is to serve as a reference source for a 
variety of people and agencies interested in blackbird 
and Starling populations . The major results are 
presented in various tabular and graphic displa ys and, 
in addition, a detailed appendix is provided that 
includes population trend information for the 
contiguous 48 States and 9 Canadian Provinces and 
the ecological substrata within these States and 
Provinces . 
METHODS 
Data for the 1966-81 BBS were provided by Patuxent 
Wildlife Research Center, Laurel , Maryland . About 
1700 BBS routes are run annually in Canada and the 
United States. Each count is made in June (with the 
exception of some desert routes run earlier) along a 
24.5 mile (39.2 km) automobile route randomly 
established within 1 ° blocks of latitude and longitude . 
The observer records the number and species of al 1 
birds seen or heard in 3 minutes at each of 50 stops 
made at 0.5 mile (0.8 km) intervals . The 2 forms of 
population data obtained each year for each species on 
each route are (1) the total number of individuals 
detected and (2) the number of stops out of 50 in which 
at least 1 individual was detected (hereafter referred 
to as frequency of birds/route) . 
The conditions under which surveys are conducted are 
standardized to reduce variability . For each route, we 
used only the data from years that the route was 
completed under standard conditions (i.e., status code 
= 1) . The number of years a route was run ranged 
from 1-16. In all, 2549 routes were run for a total -of 
23,042 counts in the 16-year period. Robbins and Van 
Velzen (1969), Weber and Theberge (1977), and 
Erskine (1978) provide more detail on survey 
methodology. 
Analyses were done at several geographical levels. 
The continent was divided into 9 regions (Fig. 1) which 
were further broken down into 62 strata (Fig. 2). State 
boundaries separated the 62 strata into 239 substrata, 
which were the basic geographical units. Values for 
population indices for states, strata, regions, or the 
continent were obtained by pooling weighted statistics 
from the substrata. The weighting factor was the 
proportion of the large land unit occupied by each of 
the pooled smaller units. 
A major problem in analyzing population changes was 
that some routes were not run in consecutive years. 
Thus, simple means calculated for all routes run 
within a substratum often could not be meaningfully 
compared between years . Therefore, we followed the 
suggestion by Erskine (1978) to base statistics 
indicating population changes for any 2 years or 
groups of years only on routes run during both years. 
BETWEEN YEAR CHANGES IN POPULATION 
To detect significant annual population changes, 
paired-difference ~-tests for each consecutive pair of 
years (1966-67, 1967-68, ... , 1980-81) of both the 
number and frequency of birds/route for all routes run 
during both years within a substratum were made . To 
detect changes between the first 4 and last 4 years of 
the 16-year period, we made paired-difference ~-tests of 
mean birds and mean frequencies/route/year in 1978-
81 minus the means for 1966-69. Routes run at least 
once in each 4-year period were used in this test . 
The weighted mean differences in birds or 
frequencies/route between 2 consecutive years for 
states and strata were calculated by multiplying mean 
differences in bird numbers or frequencies/route for 
each substratum within the state or stratum by the 
weighting factor, then summing the products . The 
corresponding weighted variances were estimated by 
multiplying the variance of the mean differences in 
birds or frequencies/route for each substratum by the 
square of the weighting factor, then summing the 
products . The regional and continental analyses were 
similarly conducted by combining weighted strata or 
regional values, respectively. 
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POPULATION INDICES FOR 1966-81 
We used mean birds/route or mean frequency of 
birds/route as population indices for each year within 
each substratum, state or larger geographic unit. 
Since the number of routes run within certain 
substrata have varied yearly, particularly during the 
early years of the survey, caution must be exercised in 
examining year-to-year trends in these indices. 
Sometimes, apparently large changes in mean birds or 
frequencies/route from 1 year to another year may be 
more a reflection of different routes being run than of 
actual changes in the number or frequency of birds. 
This is why in statistically examining year-to-year 
changes in the number or frequency of birds, only 
those routes run in both years or sets of years are used . 
Nonetheless, in cases where there has been 
consistency in the number of routes run annually, 
these indices can provide a general picture of 
population trends. 
POPULATION TRENDS, 1966-81 
To determine if the overall population change from 
1966-81 for a substratum had a significant linear 
trend, we developed a regression model to test the null 
hypothesis that the annual rates of change (slopes) in 
mean birds or mean frequencies/route of the combined 
routes of the substratum were not significantly 
different from zero. Because, as mentioned previously, 
routes within a substratum often had means very 
different from one another, we allowed all routes in a 
substratum to have separate intercepts while sharing 
a common slope . Slopes and their variances for strata 
and states were calculated by multiplying the slope 
and variance of each substratum within the state or 
stratum by the appropriate weighting factors and 
squares of the weighting factors , respectively, then 
summing the products . By summing weighted strata 
and regional values , regional and continental slopes 
were similarly calculated. 
CAUTIONS ON INTERPRET A TIO NS 
The North American BBS, though an extensive and 
ambitious project, has weaknesses and limitations and 
care must be taken in interpreting the results . Use of 
survey routes to compare numbers in different areas is 
limited because conspicuousness of species may vary 
among habitats, chronology of nesting may be 
different, or for other behavioral or environmental 
reasons . However, our main objective is not to 
compare densities among areas, but to detect overall 
population trends . Another important factor to 
consider is that survey routes sample only those 
habitats within¼ mile (0.4 km) of the roadside, which 
may not be representative of the area . Also, for certain 
species, numerical fluctuations of that segment of the 
population which is most conspicuous (e.g., territorial 
males in the Red-wing) may not be representative of 
Figure 1. Location of nine region. uud in the analy,ia of Breeding Bird Surwy data . Dashed liM indicates northern limit of coverage 
by the survey . 
Figure 2. Location of62 ecological strata used in the analysis of Breeding Bird Survey data. Dashed line indicates northern limit of coverage 
by the survey . 
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the tolal population . Nonetheless, we make the basic, 
but untested, assumption that changes in numbers of 
Red-wings, Grackles, Cowbirds, and Starlings 
recorded by the survey reflect changes in the 
populationas .a whole. 
A final caution regards the problem that arises with 
Type I errors whenever large numbers of statistical 
tests are made . For example, with 62 ecological strata 
and 15 between-year comparisons for each stratum 
from 1966-67 to 1980-81, there are 930 comparisons 
made of population changes. With an a level of0.05, 
one would expect the null hypothesis of no population 
change between years to be falsely rejected 47 times . 
Thus, caution should be exercised in searchin~ 
Table l. The 13 most abundant species of birds in North 
Ameri~a based on the mean number of birds recorded per 
Breed ing Bird Survey route for 2400 routes run in 1966-79. 
Each survey consisted of 50, 3-minute censuses at t mile 
intervals along a 25-mile route. (Unpublished data provided 
by D. Bystrak. Patuxent Wildlife Research Center, Laurel, 
~aryland.) 
through the data to find statistically significant 
changes and then formulating a posteriori hypotheses 
as to why changes may have occurred. ln contrast, if 
hypotheses are constructed a priori and statistical 
tests are examined for specific annual changes in 
specified regions, the paired-route tests and statistical 
inferences remain valid (de Becker and Stehn 19821. 
RESULTS 
CONTINENTAL BIRD DENSITIES 
The Red-winged Blackbird was by far the most 
common bird recorded on BBS routes across the 
continent with the Starling 3rd and the Common 
Grackle 5th. The Brown-headed Cowbird ranked 13th 
(Table 1). 
Table 2 presents, for each of these 4 species, the 10 
states where the most birds were seen per route. Eight 
of the 10 states with the most Red-wings were found in 
the Midwest and Upper Plains regions, with Ohio 
Species Mean Birds/BBS having the highest mean number per route. Highest 
___________________ Ro_u_te_a _  Grackle numbers were found in an area encompassing 
Red-uinged Blackbird( Agela11u Ph.oeniceru) 
HouseSparrow(PaaaerdomesticusJ 
Starli,.g (Sturnua 11ulgarisJ 
Western Meadowlark(Sturnella neglecta) 
Comm>n Grackle (Quiscalus quu;cula) 
Mourr.ing Dove (Zenaidura macroura) 
Horne~ Larl (Ere mophila alpestns I 
Robin 'Turdua migratonus) 
Comm,n Crow(Corous brachyrhynchoai 
Eastern Meadowlark (Sturnella magna) 
Barn~ wallow ( H irundo rustlea/ 
CliffSvallow (Petrochelidon pyrrhonota) 














a Mears are weighted by relative land areas of ecological strata in 
which routes are run. 
Pennsylvania and New Jersey and running south and 
west to Illinois, Kentucky, and Tennessee. Cowbirds 
were most abundant in the Eastern Plains region from 
North Dakota to Texas. Starlings were found in 
greatest numbers in a band of states from Southern 
New England and New York south and west to Blinois . 
POPULATION CHANGES, 1966-81 
Continent 
On a continental scale, mean birds/route of Red-wings, 
Grackles, and Starlings did not change significantly 
from 1966-69 to 1978-81 (Table 3), although the 
frequency of birds/route showed a significant increase 
of9% for Grackles (Table 4). Cowbirds showed 
significant increases in both numbers (20%) and 
frequency (16%) of birds/route . 
Table 2. Stales ranking highest in mean number of Red-winged Blackbirds, Common Grackles , Brown-headed Cowbirds, and 
Starlill!JS per Breeding Bird Survey route, 1966-81. The values for all U.S . States and Canadian Provinces can be found in 
Appendix I. 
Red-wings Grackles Cowbirds Starlings 
Rank State(N) Mean State<N) Mean State(N) Mean State <N) Mean 
birds/rte birds/rte birds/rte birds/rte 
1 Ohio(46) 229 Delaware(lOJ 166 NorthDal,.ota(33) 51 Ohiof46J 149 
2 lllinois(64) 191 Maryland(52) 135 SouthDal,.ota(37) 37 Rhode Islandf4) 132 
3 Iowo(34) 163 Kentucl,.y(48) 133 Kansaa(39) 36 NewJersey(29) 129 
4 Wisconsin (70) 162 NewJersey(29) 127 Nebraska(40) 30 Delaware(l0) 119 
5 lndillna(30J 151 Illinois ( 64 J 126 Olr.lahoma (35) 27 Maryland(52) Ill 
6 N .Dakota(33) 146 Ohio(46) 108 Missouri(38) 24 New Yorl,.(117) 108 
7 NewYor/,.(117) 130 Indiana (30) 103 lowa(34) 23 Indiana (30 J 107 
8 S. Dakota(37) 123 Virginia (48) 102 Minnesota (53) 22 Illinoia(64) 100 
9 Arl,.ansas(29) 109 Pennsyfoania( 102) 92 Wisconsin (70) 20 Masaachusetta(23) 90 
10 Minnesota (53) 103 Tennessee 144) 86 Te%lls ( 114) 19 Pennsyfoania(102) 88 
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Table 3. Continental changes in numbers of Red-wings, Table 4. Continental changes in number of survey stops with 
Grackles , Cowbirds, and Starlings from 1966-69 to 1978-81 Red-wings, Grackles, Cowbirds, and Starlings based on a 
based on a paired comparison of 1288 Breeding Bird Survey paired comparison of 1288 Breeding Bird Survey routes run 
routes run in both sets of years. in both 1966-69 and 1978-81. Each route contains 50 stops. 
Mean Mean Mean diff. Mean Mean Mean d1IT. 
Species birds/rte birds/rte 11978-81 Mean% No.of Species stops with stops with I 1978-81 Mean% No. of 
11966-69) 11978-81) minus change routes birds/rte birds/rte minus change routes 
1966-69) ( 1966-69> (1978-81> 1966-691 
Red-wing 49.3 46.8 -2.5 -5.1 1288 Redwing 10.3 10.6 +0 .3 +3 .3 1288 
Graclrle 23.9 23.2 -0.7 -2.9 1288 Grackle 5.6 6.1 +o.5• +8 .6· 1288 
Cowbird 9.8 11.7 +t.9• + 19.9· 1288 Cowbird 5.0 5.8 +o .8• + 15.5· 1288 
Starling 28.4 26.8 -1.6 -5.6 1288 Starling . 5.7 5.6 -0.1 -1.0 1288 
• = f<0 .05 • = f<0 .05 
Table 5. Reponal and·continental changes in numbers of Red-wings, Grackles, Cowbirds, and Starlings from 1966-69 to 1978• 
81 based on a paired comparison of 1288 Breeding Bird Survey routes run in both sets of years. 
Red-wings Grackles Cowbirds Starlings 
No. of 
Region Mean Mean% Mean· Mean% Mean Mean% Mean Mean% routes 
birds/rte change birds/rte change birds/rte change birds/rte change 
(1966-69) (1978-81) (1966-69) (1978-81) (1966-69) (1978-81) (1966-69) (1978-81) 
SoutMO.at 47 .7 3.7 64.0 -15.7· 
Appalachia 74.2 -16.1· 79.2 -25.7 
Nortl&ea.t 84.1 +25 .9· 75.7 -26.5· 
BorealForest 11.2 44.0- 4.2 5.4 
Midwest 152.6 0.6 102.5 -6.7 
Lower Plains 53.6 0.7 14.9 92.2· 
Upper Plains 89.0 -1.5 31.0 14.3 
Southwest 74.0 -43 .0 
Nortluuat 15.2 -22.8 
Colltincntal 49.3 -5.1 23.9 -2.9 
• = f<0 .05 
Regions and Strata 
Although Cowbirds were the only species to show 
significant changes in mean birds/route on a 
continental basis from 1966-69 to 1978-81, all 4 species 
showed significant changes within certain regions and 
strata of the continent . Regional changes for all 
species are listed in Table 5 and strata changes in 
Tables 6-9. 
Red-wings --The Northeast and Boreal Forest 
regions recorded significant increases in Red-wing 
populations from 1966-69 to 1978-81. The overall 
increase in the Northeast was mainly the result of a 
66% increase in the population in Stratum 18, the St . 
Lawrence Valley. Southern New England (Stratum 
12) actually recorded a decline (Table 6). Another 
important area of increase, not shown in the regional 
analysis, was in the Mid-South and Lower Mississippi 
Valley area where 4 adjacent strata showed strong 
increases of 41 to 111 % 
ln addition to the declines recorded in the Appalachia-
Southern New England areas . 2 large, adjacent strata 
encompassing Northern Montana and Southern 
British Columbia showed significant declines of 15 to 
58% in Red-wing populations 
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7.2 22.7 26.2 -15.9· 237 
10.1 -25.3· 87."I: -36 .3· 164 
14.0 0.9 120.0 -18.3· 126 
5.0 9.3 17.9 -47 .8• 131 
16.1 -23.5· 101.6 -3.8 222 
22.2 1.7 9.7 52.9· 157 
19.2 11.2• 16.7 52.9· 143 
4.0 38.4 18.0 -8.3 55 
6.0 -0.7 20.0 68 .8 53 
9.8 19.9· 28.4 -5.6 1288 
Table 6 . Ecological strata in North America showing a 
significant (~<0.05) mean change of at least 15 Red -winged 
Blackbirds per Breeding Bird Sur vey route for routes run in 
both 1966-69 and 1978-81. 
Mean \lean % 
Mean absolute change No 
Rank Stratum birds/rte change (1966-69 of 
(1966 -69) ( 1966-69 to routes 
to 1978-811 
1978-81 > 
St . Lawrence Val.(18 ) 127.4 83.7 65.7 23 
2 Lower Miss. Val (5) 155.9 66.4 42.6 18 
3 S. W. Wisconsin(I7) 179.7 53.3 29.7 23 
4 Saslr.at. -Alberta (30) 52.5 32.3 61.7 15 
5 Tenn.-Kentuclr.y (14) 44.4 31.3 70.5 42 
6 Missouri -Ari,.. (19) 18.6 20.6 110.5 2 1 
7 Lower Plains (33) 29.9 20.l 67.3 48 
l Md - S.E. Penn. (10) 80.4 -30.2 -37.5 9 
2 S . New England (12) 59.9 -21.9 -36.5 10 
3 Appalachia.(13) 56.4 -15.5 -27.4 63 
4 N . Montana (38) 101.4 -15. l -14.9 :l3 
5 S . Brit . Columbia (64) 20.l -11.6 -57.8 !9 
Table 7. Ecological strata in North America showing a 
significant (~<0.05) mean change of at least 10 Common 
Grackles per Breeding Bird Survey route for routes run in 
both 1966-69 and 1978-81. 
Mean Mean% 
Mean absolute change No. 
Rank Stratum birds/rte change < 1966-69 of 
(1966-69) (1966-69 to routes 
to 1978-81) 
1978-81) 
l Lower Plaina (33) 17.5 28.8 164.6 48 
2 Cent. Mich-Minn (20) 17.5 20.6 117.4 29 
3 S.E. Ohio-W . Vir.(22) 44.2 15.4 34.7 25 
4 Missouri-Arie . (19) 18.6 14.2 76.4 21 
5 E . Central Texas(6) 10.6 12.0 113.7 29 
Md - S.E . Penn.I 10) 261.6 -113 .3 -43 .3 29 
2 Lower Mis, . Val. (5) 124.8 -57 .8 -46 .3 18 
3 Iowa (32) 73.9 -16.7 -22 .6 49 
Grackles •· The Lower Plains was the only region 
showing an increase for Grackles between 1966-69 and 
1978-81 (Table 5) . Here, 3 adjacent strata from 
Missouri through Central and South Texas showed 
significant increases of76 to 165%. Stratum 20, 
extending from Central Michigan through Central 
Minnesota, also showed a strong increase of 117% 
(Table 7) . 
The Southeast and Northeast regions showed 
significant declines of 16 and 27%, respectively . The 
decline in the Southeast occurred primarily in the 
Lower Mississippi Valley (Stratum 5) whereas the 
Northeast decline was centered in the Maryland-
Southeast Pennsylvania stratum (10) . Both strata 
showed declines of about 45% (Table 7). 
Cowbirds•· The major change for Cowb irds from 
1966-69 to 1978 81 was the 71 % increase in the Upper 
Plains region !Table 5) Five contiguous strata (38 , 40 , 
39, 32, 36) in lhi9 region showed increases of 46 to 
119% !Tahle 8) Increa ses were also shown in the 2 
adjacent strata in the Southeast along the Atlantic 
coast. Cowbird declines of about 25% were recorded in 
the Appalachia and Midwest regions . The major 
decline <46%1 was in Stratum 20, Central Michigan to 
Minnesota 
Starlings•· Starlings showed rather consistent 
declines throughout Eastern North American from 
1966-69 to 1978-81, with the Southeast , Appalachia, 
Northeast, and Boreal Forest regions all showing 
significant declines of 16 to 48% (Table 5) . Eight 
strata scattered from the Lower Mississipi Valley to 
New Brunswick showed declines (Table 9) . 
Both the Lower and Upper Plains regions showed 
significant increases of 53% for Starlings . These 
increases were centered in the Eastern Dakotas and 
Iowa strata (32, 37) and in East Central Texas (6). The 
Northwest region had a 69% increase that was 
significant at the a = 0.10 level. 
Table 8. Ecological strata in North America showing a 
significant (P<0.05) mean change of at least 3 Brown -headed 
Cowbirds per Breeding Bird Survey route for routes run in 
both 1966-69 and 1978-81. 
Mean Mean% 
Mean absolute change No. 
Rank Stratum birds/rte change (1966-69 of 
(1966 -69) (1966 -69 to routes 
to 1978-81 l 
1978-81) 
N . Montana (38) 28.2 29 .9 106.0 10 
2 W. Minnesota (40) 17.1 20.4 119.3 23 
3 S. Montana (39) 10.8 10.5 97 .5 26 
4 Iowa(32) 20.7 9.5 45 .8 49 
5 Mebraslea-E. Colo. (36) 4.7 4.8 101.5 14 
6 Central Utah{84) I. 7 2.8 164.5 8 
7 S. E. Coast (3) 0.9 2.7 294.0 33 
8 S. E. Piedmont(4) 8.4 2.7 32 .7 140 
l Cent. Mich. -Minn . (20) 22.3 -10.2 -45 .7 29 
2 Ohio River Valley(l5) 17.6 -5.5 -31.0 18 
3 S.E .Ohio-W . Vir. (22) 13.0 -4.3 -32.7 ' 25 
4 S. New England (12) 8.5 -4.2 -49 .6 23 
5 S. Mich. -S . W.Ont . (16) 17.0 -4.l -24 .1 66 
5 Appalachia ( 13) 11.l -3 .3 -29.8 63 
7 Allegheny Mt, .(24) 10.l -3 .0 -29 .6 57 
8 Maine -N . Bruns . (28) 11.2 -2.7 -24.1 107 
Table 9. Ecological strata in North America showing a 
significant (~<0 .05) mean change of at least 10 Starlings per 




2 lowa (32) 
3 E. Central Texas (6) 
Md.-S . E . Penn . (10) 
2 Ohio River Valley(15 ) 
3 Adirondale(26) 
4 Allegheny Mts . (24) 
5 Upper Ohio Val . (22) 
5 Ver.-N . Hamp . (27) 
7 Maine-N . Bruns . (28) 
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-35 .2 25 
-35 .3 31 
-36 .3 107 
-39.2 18 
56 
States Table 11. States in North America showing a significant 
Analyses by regions and strata are the most 
(f<0.05) change mean number of Common Grackles per 
Breeding Bird Survey route for routes run in both 1966 -69 and 
meaningful way to examine population trends of birds 1978-81. 
because the boundaries of these geographical units are 
Mean based on ecological differences. However, it is also Mean% 
useful to analyze the data along state and provincial Mean 
absolute change No. 
boundaries because people-bird conflicts and Rank State 
birds/rte change < 1966-69 of 
<1966-69) (1966-69 to routes 
management programs are often dealt with at that to 1978-81) 
level. 1978-81) 
Tables 10-13 list all states and provinces showing Indiana 79.4 25.5 32.1 16 
significant changes in mean birds/route for 1966-69 to 2 Minnesota 63.5 21.7 34.2 29 
1978-81 for the 4 species. Patterns found at the state 3 Ohio 86.4 20 .9 24.2 43 
level are somewhat similar to those noted for strata. 4 Oklahoma 5.2 19.0 363 .8 30 
For Red-wings 5 of the 8 contiguous states showing 5 North Dakota 21.3 18.6 87.3 22 
increases were the states of Tennessee, Kentucky, 6 Wisconsin 41.l 15.8 38.4 69 
Missouri, Arkansas, and Kansas. They showed 7 Te:r:as 3.0 13.2 433 .8 81 
increases of 43 to 59%. The 5 states showing decreases 8 Manitoba 3.4 3.8 L11.0 12 
were Ohio (32% decline) and 4 eastern states with 
declines of 19 to 50% (Table 10). 
Maryland 170.0 -47.6 -28 .0 47 
Eight states showed increases for Grackles, 6 in the 2 Louisiana 94.6 -45 .2 -47 .8 18 
Upper Midwest-Upper Plains region from Ohio to 3 Mississippi 72.8 -31.6 -43.4 15 
North Dakota and Manitoba and 2 (Texas and 4 Iowa 71.3 -23.6 -33 .l 30 
Oklahoma) from the Lower Plains region. Texas had a 
5 Tennessee 83.9 -18.7 -22.3 42 
mean increase of 434% (3.0 to 16.2 Grackles/route) for 
81 routes between 1966-69 and 1978-81. Three of the 6 6 New BruT1Bwick 35.9 -14.4 -40 .1 20 
states showing declines were in the South, 2 were in 
the Northeast, and 1 (Iowa) in the Upper Plains (Table 
11). 
Ten states showed increases for Cowbirds, 5 in the Table 12. States in North America showing a eiignificant 
Upper Plains region and 4 in the Coastal Southeast (~<0.05) change mean number of Brown-headed Cowbirds 
region from Florida to North Carolina . Iowa had the per Breeding Bird Survey route for routes run in both 1966-69 
and 1978-81. 
Mean Mean% Table 10. States in North America showing a significant Mean absolute change :-Jo. 
(f<0.05) change mean number of Red-winged Blackbirds per Rank State birds/rte change I 1966-69 of Breeding Bird Survey route for routes run in both 1966-69 and ( 1966-69) (1966-69 to routes 
1978-81. to 1978-81 I 
1978-81 l 
Mean Mean% 
Mean absolute change No. l Iowa 15.6 13.5 86 .2 30 
Rank State birds/rte change < 1966-69 of 2 Montana 4.5 13.4 300.8 16 
(1966-69) (1966-69 to routes 3 Manitoba 15.8 8.7 55 .1 12 to 1978-81 > 
1978-81 l 4 Minnesota 11.8 7.7 65 .0 29 
1 ArkallalJB 73 .7 57 .8 78.3 29 5 North Carolina 2.7 3 .8 143.2 20 
2 Missouri 56 .1 38.7 69 .0 17 6 California 1.4 3.2 230 .8 :26 
3 Kentucky 43 .4 35.3 81.3 40 7 South Carolina 0.2 2.8 1837 .5 11 
4 Kansas 70.5 30.3 43.0 33 8 Colorado 1.1 2.5 216 .7 10 
5 Manitoba 40.2 20.8 51.8 12 9 Georgia 2.7 ~ 0 73.6 21 
6 Tennessee 22 .9 13.6 59.3 42 10 Florida 0.5 0.5 100.6 :J3 
7 Que~c 19.2 12.5 65 .2 16 
8 Ontario 23 .7 10.6 44.8 35 l New Brunswick 15.3 -8.9 -57 .8 20 
2 Michigan 18.0 -8.5 -47 .1 24 
1 Ohio 191.9 -61.6 -32.1 43 3 Connecticut 10.3 -6.6 -63.8 8 
2 Connecticut 160.5 -36.6 -22.8 8 4 Wisconsin 21.3 .4.4 20 .7 69 
3 New York 146.8 -27.9 -19.0 84 5 lndiana 14.8 -4.4 -29.8 16 
4 ."1aryland 35.5 -17.6 -49.6 47 6 Ohio 11.3 -3.8 -33.5 43 
5 New Jersey 48.4 -12.5 -25.8 l 1 7 Pennsylvania 10.8 -2.6 -24.1 43 
57 
Table 13. States in North America showing a ~ignificant 
(~<0.05) change mean number of Starlings per Breeding Bird 
Survey route for routes run in both 1968-69 and 1978-81. 
Mean Mean% 
Mean absolute change No. 
Rank State birds/rte change (1966-69 of 
(1966-69) (1966-69 to routes 
to 1978-81) 
1978-81) 
l Iowa 53.9 23.7 44.0 30 
2 South.Dakota 4.3 8.6 198.3 21 
3 Colorado 8.0 5.9 73.9 10 
4 Florida 3.3 4.6 139.5 33 
5 Texas 2.9 3.0 102.2 81 
MaiM 69.4 -40.l -57.8 10 
2 New York 120.6 -33.9 -28.l 84 
3, Pennsylvania 98.0 -33.7 -34.4 43 
4, West Virginia 70.0 -27.3 -39.0 13 
5i Massachusetta 102.7 -26.l -25.4 17 
6; Ontario 53.7 -17.3 -32.2 35 
71 New Brunswicl,. 49.l -13.8 -28.l 20 
81 Quebec 31.l -13.4 -43.l 16 
~ Kentucky 65.8 -12.5 -19.0 40 
lC) TenMssee 47.6 -10.9 -22.9 42 
111 Mississippi 18.8 -5.8 -30 .9 15 
grfl!atest numerical increase ( 14 birds/route) and South 
Ca1rolina had the greatest% increase ( 1838%). Seven 
states or provinces showed declines of 21 to 7 4%. They 
we1re 5 contiguous states from Pennsylvania to 
Wi sconsin and 2 in the Northeast, Connecticut and 
Ne!w Brunswick (Table 12). 
Starlings showed increases in 5 states and all but 
Florida were located in the Plains from Texas to South 
Da.kota . Iowa showed the greatest numerical increase 
(24! birds/route) and adjacent South Dakota the 
greatest% increase (198%). Eleven states showed 
decclines and all were located east of the Mississippi 
Ri,ver from Mississippi to New Brunswick . Maine 
sh<owed the greatest numerical (-40) and percentage 
(- 58%) decrease in mean birds/route (Table 13). 
Ap,pendix I provides, for each of the 48 States and 9 
Camadian Provinces and their respective ecological 
sulbstrata, population data for 1966-81 for Red-wings, 
Gr·ackles, Cowbirds, and Starlings . For each State or 
Pr,ovince, 2 tables are given, 1 for mean birds/route 
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Figure 3. Population trend of Red -winged Blackbirds in Stratum 18 
(St . Lawrence Valuy) as measured by the Breeding Bird Survey, 
1968-81 . The number of routes run per year has ranged from 27 to29 
DISCUSSION 
The BBS has been conducted for 16 years over much of 
North America, so relatively long -term and 
widespread population trends can now be examined . 
BBS data have limited usefulness at the local level 
because usually only 1 or 2 routes are run per degree 
block of latitude and longitude . However , over 
extensive areas, the BBS can be used to detect 
population changes of blackbirds and Starlings that 
may be of interest to natural resource managers . We 
discuss below for each species changes that have 
occurred over the past 16 years in selected areas . 
RED-WINGS 
The ecological strata showing the greatest numerical 
change in mean birds/route from 1966-69 to 1978-81 
were the St. Lawrence Valley (84 birds , 66% increase) 
and the Lower Mississippi Valley (66 birds , 43% 
increase) (Table 6). Both areas have experienced 
increases in the past 15 years in farmer complaints of 
Red-wing depredations on grain crops : corn in Quebec 
(Weatherhead and Bider 1979) and rice in Louisiana 
and Arkansas (N .R. Holler, Pers. Comm. I. It is likely 
that the increased depredat ions are related to these 
substantial increases in breeding populations Clark 
et al. (1983 unpubl. ms .) and Erskine ( 1978) have 
suggested that increased corn acreage in Southern 
Quebec and Eastern Ontario, resulting in a 
dependable, abundant spring -to-fall food ,;;ource, has 
been a major factor in the population increase of Red-
wings in the St . Lawrence Valley . However , 
population indices of Red-wings in this area for the 
ptriod 1978-81 suggest that the rapid population 
increase that occurred in the early 1970's has now 
st>pped t Fig. 3) 
Pc,pulations of Red-wings have declined sharply in 
O1io t-62 birds/route, 32% decline) from 1966-69 to 
1£78-81 However. there appears to be no correlation 
bttween annual population changes (as measured by 
the BBS) and annual statewide estimates of blackbird 
ru.mage to corn <Stehn and de Becker 1982). 
GlACKLES 
The application of the surfactant PA-14 (Lefebvre and 
Smbert 1970) to about 20 roosts in Tennessee and 
Kmtucky during the winters of 1974-75 to 1977-78 
resulted in the reported kill ofup to 19 million 
blackbirds and Starlings (Table 14). Grackles suffered 
the greatest mortality during these winters, with an 
estimated 10 million birds reported killed over the 4 
w.nters. The Grackle population wintering in 
Tennessee and Kentucky breeds primarily in the 
Midwestern United States (Meanley and Dolbeer 
1978, Dolbeer 1982). Thus, we have examined the 
~pulation trend of Grackles in the Midwest region as 
dttennined by the BBS as being the most likely to 
st.ow any effect of the killing . 
Figure 4 provides the estimated trend of the breeding 
season population of Grackles in the Midwest region 
fr,m 196~81 based on data from about 250 BBS 
routes. This figure also shows the estimated number 
ofGrackles killed in Tennessee and Kentucky in each 
w.nter, 1975-81. Two key facts emerge from this 
figure. First, the Grackle breeding population peaked 
dl:ring the breeding season immediately preceding the 
winter of 1973-7 4, the first winter that serious 
pressure was brought to bear in using lethal roost 
control techniques in Tennessee and Kentucky . 
Sfcond, no roost spray actually occurred during the 
winterofl973-74, yet between 1973 and 1974. the 
Midwestern Grackle population exhibited its greatest 
population decline (-18%) in the past 16 years . Roost 
population reductions in subsequent winters, totaling 
Table 14. Reported. population reduction• of blackbirds and 
Starlinp from PA-14 applications to about 25 roosts in 
TerineHee and Kentucky in the winters of 1974-75 to 1980-81 
(m>m unpublished Fish and Wildlife Service reports). 
Population Reduction c x I million) 
Species 1974- 1975- 1976- 1977- 1978- 1979- 1980-
75 76 77 78 79 80 81 
Graclila 0.7 1.4 3.9 4.2 0.1 0.4 <0.1 
0/Mr 0.2 1.8 1.8 1.8 0.2 l.3 <0 .1 
Blaclibirda 
Stirling, 0.7 0.7 1.4 0.4 <0 . 1 0.2 <0 . 1 
a Im most cases. population reduction was the difference in the esti-
mated roost population before and after the treatment and was not 
an actual estimate of the number of dead birds. Thus, these numbers 
sh1uld be considered as maximum estimates since they may include 
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Figure 4. Population trend of Common Graclcles in Midwest region 
aa meaaured by the Bruding Bird Survey, 1966-81 . The number of 
route• run per year ranged from 112 to 216. Numbers associated with 
years 1975-81 indicate the estimated lcill (in millions) ofGraclcles at 
winter roosts in Tenneuee andKentuclcy(see Table 14). 
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Figure 5. Population trends of Brown-heackd Cowbirds in the Upper 
Plains region and Substratum .1 ( Coastal Plain) of North Carolina as 
measured by the Breeding Bird Survey, 1966-81 . The number of 
routes run per year ranged from 128 to 196 in the Upper Plains and 
from 4 to 10 in North Carolina. 
up to 4 million Grackles per winter, have had little 
apparent effect on breeding numbers of Grackles in the 
Midwest . Grackle populations have shown a general 
decline since the peak year of 1973, but the declines 
have been less in years following PA-14 applications . 
Population levels are currently at the same level as in 
the 1968-70 period. 
COWBIRDS 
The 2 major areas of population increase for Cowbirds 
are in the Upper Plains region and in the Southeastern 
United States (Tables 8, 12; Figure 5). Cowbirds are 
native to the Upper Plains region; however their 
population increases in the Southeast Coastal areas 
are at least partly the result of range expansion. This 
population increase in the Southeast could result in 
significant increases in nest parasitism of species not 
adapted to coexisting with the Cowbird . 
The major decline of the Cowbird in the past 16 years 
has been in Stratum 20 <Central Michigan to 
Minnesota I an area that Cowbirds expanded into as 
the forests were cleared in the last century ( De Vos 
1964). This stratum is the location of the remaining 
population of the endangered Kirtland's Warbler 
(Dendroica kirtlandii), a species that has been heavily 
parasitized by Cowbirds . Between 1972 and 1981, over 
30,000 Cowbirds were trapped and removed in 
Michigan from the 6-county breeding range of the 
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Figure 6. Population trends of Starlings in the North.east and 
Appalachia regions as measured by the Breeding Bird Survey . 1967 -
81. Th.e numberofrouus run per year ranged from 77 to 162 in the 
North.east and from 128 to 214 in Appalachia . 
60 
parasitism (Kelly and DeCapita 1982). A program of 
Cowbird removal in the breeding range may have to 
continue to keep nest parasitism at low rates; however 
the current population trends indicate that a natural 
population decline of Cowbirds may also help to reduce 
parasitism rates. The decline in the Cowbird 
population cannot be attributed to the trapping 
program in the restricted area of Michigan since 
populations are declining throughout other parts of 
Stratum 20 in Wisconsin and Minnesota as well as in 
Michigan . 
STARLINGS 
The significant decline in the Starling population in 
much of Northeastern United States and Canada from 
1966-69 to 1978-81 (Tables 9, 13) is primarily the 
result of a major decline in numbers between 1977 and 
1978 (Fig . 6). This decline was perhaps the result of 
the severe winter of 1977-78 . Temperatures at 14 
weather stations in the Northeastern United States 
averaged l.1°C below normal from November-
February and 3.9°C below normal for February . 
Precipitation averaged 97 mm above normal for the 4 
months. Population indices for 1980 and 1981 suggest 
the population is now recovering from that substantial 
1-year decline . 
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